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This is the first scientific report to explore the comprehensive antimicrobial activity, antioxidant activity and 
phytochemical screening of different fractions (petroleum ether, ethyl acetate, methanolic and water) of leaves part of P. emodi. 
The extraction process involved fractionation with various solvents with using AOAC method and standard techniques. 
Antioxidant activities of methanolic extract were examined using DPPH methods. The level of starch, sucrose and malic acid  
P. emodi leaves were found to be 9.5%, 5.4% and 0.47%, respectively. The methanolic extract of P. emodi leaves showed the 
highest activity as compared with other plants. The antimicrobial activities were tested by the disc-diffusion method. 
Phytochemical screening of methanolic extract leads to identification of tannins, flavonoids, polyphenols, sterols, polyterpenes 
and alkaloids. The present study was attempted for the first time to investigate the antimicrobial activity, antioxidant activity, 
thin layer chromatography and phytochemical screening of P. emodi to search for newer, safer and more potent drug. 
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Introduction 
Medicinal plants represent a rich source of potent 
and powerful drugs. The treatment of human and 
animal disease depends mainly on natural products 
derived from plants, animals, microorganisms and 
minerals1. The less availability and high cost of new 
generation antibiotics necessitates looking for the 
substances from alternative medicines with claimed 
different activities. P. emodi (Ranunculaceae), 
commonly known as Chandra in Uttarakhand. The 
pictorial representation of the flower and leaves of 
P.emodi is in Fig. 1. It is a shrubby perennial with 
large deeply cut leaves and large white flowers with 
numerous orange-yellow stamens2. Its tuber or 
rhizomes are rich in starch, sucrose, malic acid, oxalic 
acid, tartaric acid and benzoic acid content. The root 
oil of P. emodi is contained n-alkanes, beta-amyrin, 
butyropermol, cycloartenol, lupeol and linoleic acid. 
The fleshy roots are used in uterine diseases, 
biliousness, dropsy and nervous affections. An 
infusion of the flowers is given for diarrhea. The 
tuberous roots are used for intestinal diseases, colic, 
bilious obstructions, epilepsy, convulsions and 
hysteria and given to children as a blood purifier. The 
seeds are emetic. The plant is a central nervous 
system depressant, hypothadermic, diuretic, anti-
inflammatory and useful in gout. Vaids in Joshimath 
(Uttarakhand) use it as an antispasmodic. P. emodi is 
used as traditionally in different disease such as high 
blood pressure, congestive heart failure, palpitation, 
asthma, convulsions, epilepsy, paralysis, 
schizophrenia, bronchitis, cough, abdominal colic, 
ascites, hepatitis, jaundice, renal colic, calculous, 
dysmenorrhoea, uterine disorders, leprosy, erysipelas 
and other skin diseases. It is rich in triterpenes, 




Collection and identification 
The materials included fresh and dry leaves of  
P. emodi were collected from Auli (Chamoli) 
Uttarakhand district, during April-May 2019. These 
plants were authenticated by Prof. A. B. Bhatt, 
Department of Botany, HNB Garhwal Central 
University, Srinagar. The voucher specimens were 
————— 
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Fig. 1 — Flower and leaves of Paeonia emodi 









All the chemicals and reagents used were of 
analytical grade such as sodium hydroxide, methanol, 
ethyl alcohol, hydrochloric acid and sulphuric acid 
(Merk India Ltd).  
 
Preparation of plant extract 
The leaves were first shade dried for a week. Then 
the crushed leaves were ground into coarse powder 
with the help of a mechanical grinder and soxhlet 
extracted with petroleum ether, chloroform, ethyl 
acetate, acetone, methanolic, ethanolic and water 
using the soxhlet apparatus4. Each extract was 
evaporated to dryness under reduce pressure using a 
rotary evaporator. The extracts thus obtained were 




Nutrient broth, Nutrient agar, Muller Hinton agar, 
Malt extract broth and Sabouraud dextrose agar, 
Alcohol, Hydrochloric acid, alcohol, and sulphuric 
acid, Distilled water etc all product of Himedia 
Laboratories Mumbai (India) were used in this study. 
 
Bacterial strains 
Ten bacterial strains were used namely Escherichia 
coli, Klebsiella pneumoniae, Enterobacter gergoviae, 
salmonella entericatyphim, shigella flexneri, 
Staphyloccus aureus, staphyloccus epidermidis, 
streptococcus pyogenes, and Bacillus cereus, The 
bacterial strains were supplied by the Microbial Type 
Culture Collection and Gene Bank, Institute of 




Three fungal strains were used namely Candida 
albicans, Aspergillus flavus and Aspergillus 
parasiticus, The fungal strains were supplied by the 
Microbial Type Culture Collection and Gene Bank, 
Institute of Microbial Technology, Chandigarh, India. 
 
Antibacterial assay 
The disc diffusion assay methods were used to 
determine the growth inhibition of bacteria by plant 
extracts5,6. Diluted bacterial culture (100μl) was 
spread over nutrient agar plates with a sterile glass  
L-rod. 10mg/ml and 50mg/ml of the each extracts 
were applied to each filter paper disc (Whatman No. 
1, 5 mm diam.) and allowed to dry before being 
placed on the agar plate. Each extract was tested in 
triplicate (3 discs/ plate) and the plates were 
inoculated at 37 ºC for 24 h. After incubation, the 




The antifungal activity was tested by disc diffusion 
method7,8. The Sabouraud dextrose agar plates were 
each similarly seeded with each fungal strain. The 24 
h both culture of each bacterium and 7 days 
inoculated fungus culture were used to seed sterile 
Sabouraud dextrose agar at 45 ºC respectively, and 
fungal plates were incubated at 25-28 ºC for 7 days 
after which diameter of zones of inhibition were 
measured. Each disc filled with extract. 
 
DPPH radical scavenging assay 
The ability of the plant extract to scavenge DPPH 
free radicals was assessed by the standard method and 
adopted with suitable modifications. The stock 
solutions of extracts were prepared in methanol to 
achieve the concentration of 1 mg/ml. The dilutions 
were made to obtain concentrations of 100, 200, 300 
and 400 μg/ml. The diluted solutions (1 ml each) were 
mixed with 2 ml of methanolic solution of DPPH in 
concentration of 1 mg/ml. After 30 min incubation in 
darkness at room temperature (23 ºC), the absorbance 
was recorded at 517 nm. The control sample 
contained all the reagents except the extract and the 
percentage inhibition was calculated using equation 1, 
whilst IC50 values were estimated from the % 
inhibition versus concentration plot, using a non-
linear regression algorithm9. 
 
 Inhibition %  






Thin layer chromatography 
The method is used for separation of the 
components present in the mixture both qualitatively 
as well as quantitatively. In thin layer 
chromatography, a solid stationary phase and a liquid 
mobile phase moving up the plate with the solvent. 
The rate of solute on (stationary phase) migration 





have depends the adsorbent, which should show a 
maximum of selectivity toward the substances being 
separated so that the differences in rate of elution will 
be large. For the separation of any given mixture, 
some adsorbents may be too strongly adsorbing or too 
weakly adsorbing.  
 
Phytochemical analysis 
The qualitative phytochemical analysis of all 
samples was carried out using standard methods. The 
extracts obtained as above are then subjected to 
qualitative tests for the identification of various plant 
constituents. In addition, 50 gm of air dried or fresh 
plant material is also subjected to hydro-distillation to 
detect the presence of volatile oil. The plant material 
may be subjected to preliminary phytochemical 
screening for the detection of various plant 
constituents on the following lines10. 
 
Statistical analysis  
The data are expressed as the mean ± SEM 
analyzed by one-way analysis of variance (ANOVA) 
and Tukey's t-test was used as the test of significance. 
P value<0.05 was considered as the minimum level of 
significance. All statistical tests were carried out 
using SPSS statistical software11. 
 
Results and Discussion 
In this study, we evaluated the In vitro antimicrobial 
activity, antioxidant activity, thin layer 
chromatography and phytochemical screening of the 
different extract of the leaves of P. emodi by standard 
methods. The results of antimicrobial activity and 
Table 3 — Antioxidant activity of Paeonia emodi leaves methanol 
extract 




1. 10 ppm 0.047 0.168 
2. 20 ppm 0.064 0.169 
3. 30 ppm 0.087 0.170 
4. 40 ppm 0.092 0.171 
5. 50 ppm 0.110 0.172 
 
Table 4 — Phenolic content present in Paeonia emodi leaves 
methanol extract 




1. 10 ppm 0.047 0.437 
2. 20 ppm 0.064 0.522 
3. 30 ppm 0.087 0.593 
4. 40 ppm 0.092 0.649 
5. 50 ppm 0.110 0.666 
 
Table 1 — Antibacterial activity of six bacterial strains against Paeonia emodi leaves extract, disc size, 5 mm, inhibitory zone size ±1 
mm, mm means (millimetres) and – indicate (niz) no inhibitory zone 
Bacterial Name Erythromycin Pet. Ether Extract Ethyl Acetate Extract Methanol Extract Water Extract 
Genus /Species /Subspecies 10 Mg/ml 50 Mg/ml 50 Mg/ml 50 Mg/ml 50 Mg/ml 
Sancinaleteus 11 - 12 11 10 
Bacillus cereus 10 - - 10 11 
Pseudomonas aeruginosa 10 12 14 20 16 
Staphyloccusaureus 11 10 12 17 18 
Staphyloccusepidermidis 10 - - 19 12 
Escherichia coli 13 10 11 14 13 
 
Table 2 — Fungal activities of two fungal strains against Paeonia emodi leaves extract, disc size, 5 mm, inhibitory zone size ±1 mm,  
mm means (millimetres) and – indicate (niz) no inhibitory zone 
Fungal Name Ketoconazole Petroleum ether Extract Chloro form Extract Methanol Extract Water Extract 
Genus /Species/Subspecies 10 Mg/ml 50 Mg/ml 50 Mg/ml 50 Mg/ml 50 Mg/ml 
Candida albicans 10 - - 9 10 
Aspergillusflavus 8 9 - 10 8 
 
Table 5 — Thin layer chromatography fraction and r. f. values 
S. No Extraction Solution  
system 
























2. Petroleum  
ether Extraction 






















antioxidant activity of the leaves different extracts of P. 
emodi against AOAC methods shown in Table 1-6. 
The level of starch, sucrose and malic acid P. emodi 




It can be concluded that the different extract of the 
leaves of P. emodi possess potent antimicrobial 
activity, antioxidant activity. The present study was 
attempted for the first time to investigate the 
antimicrobial activity, antioxidant activity, thin layer 
chromatography and phytochemical screening of  
P. emodi to search for newer, safer and more potent 
drugs and we herein delineate the results of our study. 
This analysis revealed that, the leaves contained 
higher value of traditional and medicinal value as 
compared to the others leaves. Consumption of leaves 
may promote general health and well-being as well as 
reduce the risk of chronic diseases 
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Table 6 — Qualitative estimation of Paeonia emodi leaves 
phytochemical screening, (+) = positive, (-) = negative 
Test Paeonia emodi 
Leaves  






(1) Molish test 
(2) Fehling test 










(1) Mayer’s test 
(2) Dragondroff test 









Flavonoids (+) (+) 
Glycosides test  
(Legal test) 
(+) (+) 






Saponins (-) (-) 
Phenolic test:- 
(1) Lead acetate test 









(1) Pyrogoll& catechol 









(1) Liebermann  
Burchard test 







Resin (-) (-) 
Gums & mucillages (-) (-) 
Fats & oils test (Spot test) (-) (-) 
 
